Before implantation occurs, a lumen containing secretion can be demonstrated in the uterus of the rat, mouse, hamster and guinea-pig. This luminal space disappears when implantation occurs, the apposing luminal surfaces of the mucosa coming into close contact. This phenomenon has been named thè attachment reaction' of the uterine epithelium (Nilsson, 1970) .
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In the rat, the preimplantation appearance of the uterine mucosa can be maintained, by giving progesterone during experimentally delayed implantation (Nilsson, 1966) or by giving progesterone to spayed rats (Ljungkvist, unpublished) . Implantation and the attachment reaction do not take place until oestrogen is given (Mayer & Nilsson, 1966) . In the hamster, implantation occurs without the addition of oestrogen when progesterone is given to animals ovariectomized early in pregnancy (Prasad, Orsini & Meyer, 1960; Harper, Dowd & Elliott, 1969) and in the guinea-pig, even progesterone is not necessary (Deanesly, 1960) . Although, in the mouse, the blastocysts of an experimentally delayed implantation do not implant until oestrogen is given (Humphrey, 1967) , progesterone injected into spayed, unprimed animals is capable of inducing the attachment reaction (Martin, Finn & Carter, 1970 The results showed that an attachment of apposing luminal surfaces was present in the spayed mouse and hamster after a 4-day treatment with pro¬ gesterone and in the spayed guinea-pig after a 6-day treatment. In the rat, however, closure of the uterine lumen does not follow upon the administration of progesterone (Ljungkvist, unpublished) . Thus, in some rodents, the uterine attachment reaction is induced by progesterone, while in others both proges¬ terone and oestrogen are necessary.
The first stage in implantation, blastocyst attachment, begins with surface contact between trophoblast and uterine luminal epithelium in both the rat and the mouse (Mayer & Nilsson, 1966; Reinius, 1967) . Since implantation in the mouse fails to occur although epithelial apposition has taken place, the block to implantation may depend upon a lack of close contact between trophoblast and uterine epithelium.
This problem was studied by examining the epithelial-epithelial and epithelial-trophoblast boundaries in pregnant spayed mice, maintained in a state of experimentally delayed implantation by progesterone. Four CBA mice were ovariectomized 2 days after mating and given 2-5 mg progesterone for 6 days. The animals' tissues were then fixed by perfusion, and two to three uterine sites with blastocysts from each animal were sectioned for electron microscopy.
The results showed that the uterine lumen was generally closed (PI. 1, Fig. 1 ). Under the light microscope, the trophoblast seemed to be attaching to the uterine epithelium at the blastocyst sites (PI. 1, Fig. 2 ). Electron microscopy, however, showed that the trophoblast surface membrane was resting on top of irregular microvilli and ran parallel with the uterine luminal epithelium in only a few areas (PL 1, Fig. 3 ). Thus, one reason for the failure of implantation could be that the cell membrane of the trophoblast does not come into sufficiently close contact with the uterine luminal surface. Since the uterine epithelium seems to have the capacity to form close contacts, it is possible that some properties of the cell membrane of the trophoblast are responsible for making implantation impossible. This issue is now under study.
To conclude, progesterone alone causes an epithelial attachment in the uterus of the mouse, hamster and guinea-pig but not in that of the rat. Although the uterine attachment reaction is present in the mouse during experimentally delayed implantation, the cell membrane of the trophoblast is separated from that of the uterine epithelium. It is assumed that the properties of the tropho¬ blast cell membrane make a blastocyst attachment impossible.
EXPLANATION OF PLATE 1 Fig. 1 . Mouse uterine epithelium during experimentally delayed implantation, being treated with progesterone for 6 days. The basal part of the epithelium contains many lipid granules and its surface forms a close contact with apposing epithelial cells, 281. Fig. 2 . Blastocyst in the uterine lumen of a mouse in a state of experimentally delayed implantation, being treated with progesterone for 6 days. The uterine epithelium tightly surrounds the blastocyst. 281. Fig. 3 . Trophoblast and uterine epithelium of a mouse in a state of experimentally delayed implantation, being treated with progesterone for 6 days. The arrows point to the trophoblast-epithelial junction. The trophoblast rests on irregular projections of the epithelial cells, and in between the projections there are narrow spaces which separate the blastocyst from the uterine epithelium, 18,100.
